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CHAPTER 1

INTRODUCTION

Value, meaningfulness, and perceptual cues play separate but intertwined roles in nearly
every aspect of human life. The manner in which these factors influence how information is
processed and how they affect metacognitive factors are of particular interest. Understanding the
internal mechanisms of these functions could have a profound impact upon several real-world
issues, such as educational training. Value has been found to have an extended influence on what
type of information is processed and the manner in which it is processed (Castel, Farb, & Craik,
2007). Working memory is limited in capacity and, as such, selectivity is needed when attending
to the array of information presented in order to process only the most important or salient
information (Castel, 2007). What information is attended to is directly influenced by value.
Several previous studies have postulated learners process information selectively through
goal-directed investment of limited resources, mainly working memory (Castel, 2005; Hess,
2014). With a limited working memory capacity, it is no surprise that individuals have a need to
selectively process information, and in doing so, whether consciously or unconsciously, process
information in regards to value, meaningfulness, and perceptual cues. A large body of research
has focused on information processing across the lifespan (Castel, 2005; Castel et al., 2011;
Cohen, Rissman, Suthana, Castel, & Knowlton, 2015). Highlighting the similarities between the
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processes found within different age groups may help disentangle the underlying mechanisms of
value-directed remembering. Value-directed remembering has been summarized as paying closer
attention to higher value information in hopes of better memorization at the cost of less valuable
information (Friedman & Castel, 2013).
Mechanisms Influencing Value-Directed Remembering
Goal-driven processes. There are several underlying mechanisms that influence valuedirected remembering. One mechanism is the impact of different drives on value-directed
remembering that regulate and affect both judgments of learning (JOLs) and memory
performance (Koriat & Nussinson, 2009). Goal-driven, or value-directed, remembering is
centrally situated around the principal of selectivity.
There are several cues that are engaged by individuals that may aid them in selecting
what information to study, such as value. Castel, Farb and Craik (2007) directly manipulated
value by assigning point values to random words. They found that participants demonstrated the
ability to remember high-value information even when the values assigned were arbitrary. Thus,
individuals engage value-directed cues when processing information and as such utilize valuedirected remembering. These findings also make evident that selectivity of information is a wellrehearsed function.
Further evidence for value-directed remembering can also be found in biological aspects
of psychology. Cohen and colleagues (2015) found that brain areas associated with semantic
processing were more active when individuals were presented with value-related information and
selective memory was cued. Using fMRI technology, an association between value and
selectivity was found in the left hemisphere, most notably the ventrolateral prefrontal cortex. It
was found that highly selective younger adults show a greater increase in semantic network
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activation when processing high-value words, as well as reward processing regions such as the
nucleus accumbens (Cohen et al., 2015). Researchers put forth the potential explanation that
younger adults keep task sets in working memory longer in anticipation for later need of this
information as opposed to being overly selective in semantic processing. Value-directed
remembering could also be influenced by semantic encoding; the use of previously encoded
information could impact which items are selected for study (Markant, DuBrow, Davachi, &
Gureckis, 2014).
Value may also be assigned to information not associated with existing semantic
knowledge which may influence learners’ perceptions of disfluency (i.e., how difficult material
is to process; Oppenheimer, 2008). The perceived disfluency may direct value in the sense that
the lack of pre-established knowledge requires a disproportionally larger amount of time to
encode, relative to material with preexisting associations in memory. The longer encoding time
could decrease confidence, subsequently lowering the JOL and cause learners to increase the
amount of study time for that information. As suggested by Li, Xie, Li, and Li (2014), this
process is influenced by multiple cues, including perceptual characteristics, difficulty, and value.
Data-driven processes. Perceptual cues encompass a large array of information, such as
font characteristics, perceived value when not explicitly stated, relatedness, and fluency. Castel
(2005) found that prior knowledge and the schematic support provided by material that is more
familiar, and as such more salient, can increase memory performance. Schematic support is
operationally defined as presentation of information in a manner in which the information is
familiar and can help aid recollection or retrieval (Castel, 2005). This effect is most pronounced
when the tasks involve naturalistic materials that resemble content or tasks with greater
ecological validity. Castel postulated that the naturalistic characteristics of the materials can help
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improve associative memory. The naturalistic properties of the materials directly play into the
meaningfulness of the information. If the material is perceived as more realistic or relatable to
the individual, they are likely to process it as more meaningful. The increased meaningfulness
subsequently increases the perceived value of the information and as such value-directed
remembering is used to help facilitate the processing of the information.
Although naturalistic properties and schematic support can influence value-directed
remembering, so can other cues, such as relevance. Tournier, Jordan, and Ferring (2016) found
that the relevance of to-be-learned material can help increase memory performance of the studied
information. These findings provide further support for the notion that relatively familiar, and
thus more naturalistic, information is likely to be better remembered than less relevant,
unfamiliar information. The inclusion of naturalistic materials can increase the relatedness of the
information to the participant and subsequently influence perceived value. More familiar
information is likely to be perceived as more valuable and as such more likely to be rated as
easier to remember.
Fluency and disfluency. Schematic support and naturalistic materials have been found to
aid in memory performance when value is not directly stated (Castel, 2005). Not all information
is presented in a naturalistic manner or there may be no schematic support on which to rely;
however, value-directed remembering may still be engaged. As such it is reasonable to suggest
that other factors are mediating the perceived value of the information. Kool, McGuire, Rosen,
and Botvinick (2010) found that individuals seek the less cognitively demanding task when there
is no incentive for participation in a more cognitively rigorous activity. Value is at the very
essence of this drive; there is no perceived benefit to the more rigorous activity so conservation
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of resources is perceived as the more valuable option. Reduction of cognitive demand can
influence value-directed memory and later memory performance.
Reduction of cognitive demand could be obtained if the information being processed is
more fluent. Fluency is operationalized as the subjective experience of ease associated with
completing a mental task (Oppenheimer, 2008). Intuitively, information that is presented in a
format that is easy to comprehend is likely to reduce cognitive demand and information
presented disfluently is likely to increase cognitive demand. Oppenheimer (2008) noted that
fluency has a robust effect on multiple judgments, such as the perceived validity and accuracy of
information, as well as the intelligence of the source. Fluent materials and sources are more
likely to be judged valid, accurate, and intelligent. However, disfluent materials may lead
participants to engage in a more systematic processing strategy. In conclusion, fluent materials
may yield higher judgments, but lower recall than disfluent materials. This demonstrates the
effect of fluency on cognitive demand, that in turn can have consequences for value-directed
remembering.
Fluent information is often perceived as more important and easier to commit to memory;
this effect can also be seen in the JOLs made by participants. Kornell, Rhodes, Castel, and
Tauber (2011) highlighted the concept that easier to process information is rated as easier to
remember, a concept known as the ease-of-learning-heuristic. The reduction of cognitive demand
through increased fluency makes the information easier to process and as such is likely to be
given higher JOLs than disfluent information that is more difficult to process. Fluent information
also leads to increased feelings of knowing that could increase search effort when trying to
retrieve the information from memory. Koriat and Nussinson (2009) found that increased
confidence in the information could directly dictate the amount of effort put forth while trying to
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remember the information. From these concepts it is evident that the ease of processing
information (fluency) can reduce cognitive demand and effectively influence value-directed
remembering.
Reduction of cognitive demand is a desirable process; however, as noted, it may not be
the best for later memory performance. The perceptual-interference effect is the concept that
increased cognitive demand can have a positive effect on memory performance (Besken &
Mulligan, 2013). Increased cognitive demand can be found when participants are required to
process disfluent information. Diemand-Yauman, Oppenheimer, and Vaughan (2011) found that
difficult to read fonts were better remembered than easier to read fonts. One possible explanation
for this effect is that increased memory for disfluent fonts is a function of distinctiveness, and
that disfluent information may require a deeper level of processing. This concept has been
supported by other research. Alter (2013) found that disfluent information yielded a 19%
increase in correctly answered questions, and a 56% decrease in error rates, relative to fluent
information. Other studies have documented a 25% to 35% increase in correct responses in the
disfluent condition compared to the fluent condition (Simmons & Nelson, 2006; Song &
Schwartz, 2008). Information in alternating bursts of fluent and disfluent presentation have also
been found to increase memory performance (Alter, 2013). Given these results, it is evident that
disfluency can have benefits for memory performance.
There are boundary conditions in which the disfluency effect works, such that there are
both upper and lower limits of the perceptual-interference effect. Previous research observed the
effects of disfluency in regard to harder to read font type, or decreased transparency of type.
Yue, Castel, and Bjork (2012) conducted research with blurred words to determine if the same
effect would be found. Their research found that both fluent and disfluent information was
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equally likely to be remembered, and in some instances fluent information was more likely to be
remembered than disfluent information. However, JOLs were consistently based on the
perceptual fluency of the information (Yue et al., 2012).
The format of presented information can also have a direct influence on which
information is chosen to be studied first (Ariel & Dunlosky, 2013). This principle ties back into
the fluency effect; if information is presented both fluently and disfluently, then the more fluent
information is likely to be studied first. This concept is at the very essence of the region-ofproximal learning framework which states that easier information should be studied before
difficult information when all information is novel (Metcalfe, 2002). In contrast, the discrepancy
reduction model argues that learners focus on the most difficult information first (Nelson &
Leonesio, 1988). If no value has been directly assigned, then value is likely constructed by the
participant. Together, these studies indicate that a variety of factors combine to influence
learners’ perceptions of value as well as their metamemory judgments.
Metamemory
Metamemory is summarized as beliefs and judgments about how memory operates
(Besken & Mulligan, 2013). Within metamemory are judgments, the most notable of which are
JOLs, or confidence ratings regarding whether studied material is learned and will be available
for later recall. JOLs are a prime focal point in metamemory research and are included in nearly
every study cited within this paper. All of the factors that were previously noted to influence
value-directed remembering have also been found to impact participants’ metamemory
judgments. For example, Soderstrom and McCabe (2011) found that both perceived value and
relatedness are cues for JOLs and that both are considered when allocating study time. Through
these findings the link between value-directed remembering and metamemory judgments is made

7

clear; the researchers even note a clear value bias in participants’ JOLs. Judgments of value
directly influence JOLs and subsequently could have some impact on actual memory
performance.
Intuitively, information perceived as highly valuable is likely to be remembered better;
however, research shows conflicting results. McDonough, Bui, Friedman, and Castel (2015)
found that information perceived as more important was monitored less closely than information
of lower importance. Their explanation for this phenomenon is that important information is
perceived as more valuable and likely more fluent, superficially increasing confidence. Increased
confidence in turn leads to less time monitoring the information because of an already perceived
notion that information has been learned. Consequently, this process also artificially increases
JOLs.
Inflated JOLs can provide support for the perceptual fluency hypothesis. A number of
studies have now demonstrated that more fluent (larger) font sizes yield higher JOLs than do less
fluent (smaller) fonts (McDonough & Gallo, 2012; Mueller, Dunlosky, Tauber, & Rhodes, 2014;
Rhodes & Castel, 2008). Besken and Mulligan (2013) also found that words presented in a fluent
condition were given higher JOLs than words in a disfluent condition. In another manipulation of
fluency, Kuhlmann and Touron (2011) presented words in different font styles (italic or bold) to
examine whether JOLs and source memory would differ for the two fonts. They found that older,
but not younger, adults assigned higher JOLs to the words in bold than to those in italic font.
These findings are consistent with the perceptual fluency hypothesis. The information found in
the bold text may have been perceived as easier to process (i.e., more fluent), leading individuals
to judge the information as easier to remember when providing their JOLs. These studies
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highlight the effect perceptual cues can have on the fluency of information, and subsequently
participants’ perceived value, metamemory judgments, and actual performance.
Memory Processes
Recall and recognition may be interlinked to a degree, but there is some distinction
between the two. Embedded two-process models offer insight into the complexities of both recall
and recognition. Gillund and Shiffrin (1984) state that for recall, two stages are employed – the
generate stage and the recognize stage. Within the generate stage is an underlying search process
for potential information matches within the long term store. After information has been
identified as a potential match, it is pushed into the recognize stage where the familiarity of the
information is matched against the perceived recollected study item or target item. They point
out in these models that only the recognize stage is employed for recognition tasks. Gillund and
Shiffrin in their own research proposed a retrieval model where recall is dependent on a search
process much like the two-process model; however, they argue that recognition is based on
global familiarity and not isolated to the specific target item. Further support that recognition is
based on global familiarity can be found in Wixted’s (2007) review of memory processes. In his
review, Wixted summarized that models of memory, such as the unequal-variance model, can
account for an accumulation of familiarity and associative factors when describing recognition.
Associative factors of the list would help to facilitate the global familiarity cues within the
recognize stage. It may be particularly important to test memory performance using both recall
and recognition when testing the effects of schematic support or disfluency of information as
they could yield different results based upon these memory models.
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Hypotheses
Although the literature examining value-directed remembering has increased across time
(Castel, 2007; Castel et al., 2002), many of the studies have arbitrarily assigned point values to
words lacking any schematic support. Thus, the goal of this study was to bridge the gap in the
literature by using more ecologically valid materials that varied in schematic support. Thus, all
participants were asked to study two types of application forms – a student loan application
(SLA) form and a Medicare application (MA) form. Half of participants studied applications
containing bold font, whereas the other half of participants studied applications with normal font
to allow examination of how font styles affect perceived fluency and value-directed
remembering.
The student loan application is arguably more relevant to the younger adults, as it is an
instrument with which they are more likely to have experience. In keeping with Castel (2007),
we expected that the higher level of relevance and possible prior exposure would likely result in
more schematic support for the student loan application; and may be perceived by younger
participants as being more fluent, salient, and less difficult to remember than the Medicare form.
If this holds true, then the familiarity of the student loan application should affect JOLs and
value-directed remembering.
It was hypothesized that younger adults would provide higher JOLs for the information
found in the student loan application than for the Medicare form in all four conditions. Previous
literature supports the concept behind higher JOLs associated with more fluent information
(Besken & Mulligan, 2013). Given that material presented in bold font was expected to be
perceived as more fluent than material presented in normal font (Kuhlmann & Touron, 2011), we
expected that participants exposed to bold fonts would give higher JOLs overall than those in
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conditions with normal font materials. The impact of bold fonts was expected to apply across
both application forms, as reflected by higher JOLs for both forms in the Bold-MA and BoldSLA conditions than in the Normal-MA and Normal-SLA conditions.
Memory performance was also expected to differ across the two application forms as a
function of schematic support as well as font style. Specifically, if the predicted fluency and
schematic support afforded by the student loan application yield value, then participants may
focus their study efforts on the student loan application. This would yield better memory
performance for this application than for the Medicare application, with slight differences in
performance across conditions as a function of practice effects and which form participants
receive first. That is, we expected performance to be slightly higher for the second form than for
the first form across all conditions. However, we expected that participants would recall more
material presented in normal font than in bold font. This expectation was supported by previous
literature which found that information presented in disfluent font styles increased memory
performance for the disfluent material, relative to memory for fluently presented material
(Diemand-Yauman et al., 2011). As such it was hypothesized that younger adults would perform
better on the student loan application than the Medicare application in all four conditions, but
that participants would recall more material in the normal font conditions (Normal-MA and
Normal-SLA) than in the bold font conditions, as indicated by better performance on the
recognition and recall tests.
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CHAPTER II

METHOD

Participants
The sample (N = 142) consisted of undergraduate students (M age =19.69, SE= 1.73; 66%
female) enrolled in introductory psychology courses at The University of Alabama in Huntsville.
Refer to Table 1 for a summary of demographic information. This sample size was selected
based on a G*Power 3.1.9 software analysis (Faul, Erdfelder, Lang, & Buchner, 2007) which
indicated that a sample size larger than 60 would provide a power of .95 for a medium effect size
of .25. We opted to test more than the 60 indicated by the analysis to account for individual
differences and possible exclusions. There were four conditions in this study; random assignment
to conditions yielded 35 participants in each condition except for the Bold-MA condition which
had 37.
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Table 1
Demographic Percentages and Means Divided by Condition
Bold-MA

Bold-SLA

Normal-MA

Normal-SLA

Percent

Percent

Percent

Percent

Percent

19.48 (1.26)

19.11 (1.37)

20.54 (2.07)

19.63 (1.83)

19.69 (1.73)

59.5

65.7

65.7

74.3

66

2.7

0.0

0.0

5.7

2

Asian

10.8

2.9

2.9

5.7

6

Black

24.3

11.4

25.7

25.7

22

5.4

0.0

0.0

2.9

2

56.8

85.7

71.4

60.0

68

Mean Age
Female
American Indian

13

Native Hawaiian
White

Total

Note: Percentages and means for participant demographics summarized by condition. Values in parenthesizes indicate standard error
for mean age.

Refer to Table 2 for a summary of mean scores on the Memory Controllability Inventory
(Lachman, Bandura, Weaver, & Elliott, 1995), Advanced Vocabulary Test (Ekstrom, French, &
Harmon, 1976), Pattern Comparison Task (Salthouse, 1996), and the Listening Span Task
(Salthouse & Badcock, 1991). Students received three activity points for their participation.
Informed consent was collected prior to the start of the study. Parental consent was required for
any participants under the age of 18 years. APA ethical guidelines were followed throughout the
course of this study. The Institutional Review Board at The University of Alabama in Huntsville
approved this study (see Appendix A for the official approval letter and Appendix B for the
consent form).
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Table 2
Mean scores on External Measures by Condition

15

Bold-MA

Bold-SLA

Normal-MA

Normal-SLA

Total

M

SD

M

SD

M

SD

M

SD

M

SD

MCI Ability

5.79

.98

5.28

1.16

5.64

.90

5.54

1.20

5.56

.09

MCI Improvement

4.27

.62

4.45

.76

4.50

.70

4.43

.68

4.42

.06

MCI Effort

5.22

1.09

5.14

.89

5.70

.76

5.23

1.15

5.33

.08

MCI Decrement

3.23

.94

3.46

.95

3.00

1.19

3.07

1.07

3.20

.09

MCI Independence

3.46

.80

3.54

.76

3.42

.60

3.47

.55

3.48

.06

MCI Alzheimer’s

2.70

.93

2.78

.66

2.48

.71

2.70

1.09

2.67

.07

AVT

14.51

3.76

15.77

4.75

15.85

4.49

15.11

3.96

15.30

4.24

PCT

22.94

4.64

24.37

3.43

22.82

4.11

22.88

5.01

22.60

4.56

LST

55.32

12.35

55.80

12.72

61.02

11.05

57.68

15.42

57.43

13.03

Note: This table summarizes the mean scores on the subscales of the Memory Controllability Inventory (MCI, max rating 7 where
higher values reflect greater endorsement of belief), Advanced Vocabulary Test (AVT, max score 36), Pattern Comparison Task
(PCT, max score 60), Listening Span Task (LST, max score 81) as a function of condition.

Design
This study implemented a 2 (Form type: Medicare, student loan) x 2 (Form order:
Medicare first, student loan second; student loan first, Medicare second) x 2 (Font style: bold,
normal) x 4 (Form Section: eligibility, documents, deadlines, and procedures) mixed factorial
design. Order and font style were manipulated between subjects while form type and section
were manipulated within subjects. There were a total of four conditions in this study which
represented a crossing of Font style and Form order. The Bold-MA and Bold-SLA conditions
contained text in bold and normal fonts; in the Normal-MA and Normal-SLA conditions all text
appeared in normal font. Normal font was operationally defined as 12 pt. Times New Roman that
was not bolded, underlined, or italicized. Participants in all four conditions received both the
Medicare and the student loan application; however, the order in which they received them was
different to control for practice effects. The Bold-MA and Normal-MA conditions presented the
Medicare application first (and the student loan application second), whereas the Bold-SLA and
Normal-SLA conditions presented the student loan application first (and the Medicare form
second). The primary dependent variables were participants’ metacognitive judgments and
memory performance scores.
Materials
Participants were given paper-based packets. Each measure within the packets was
preceded by instructions for that task as well as a sheet that followed each task that indicated
whether the participant should move to the next task or wait for additional instructions before
continuing. The first half of the packet contained a consent form, a demographic questionnaire,
and a questionnaire about memory beliefs, as well as measures of vocabulary, processing speed,
and working memory. The demographic questionnaire collected general information about the
16

participants’ age, sex, native language, hearing and sight issues, as well as memory deficits. The
Memory Controllability Inventory (MCI) is a 23-item questionnaire about memory beliefs;
participants were asked to rate how much they agreed or disagreed with each statement using a
scale from 1-7, with 7 indicating greater endorsement of the belief (Lachman et al., 1995). The
subscales of the MCI assessed several aspects of the participants’ beliefs about their memory.
These assessments aimed to highlight their views on their current memory, as well as if they
believed their memory could improve. The subscales also assessed if the participants’ believed
their memory would improve with use or if a decline in memory function was inevitable. The
MCI further addressed their beliefs regarding the reliability of their memory as well as their
perceived chances of developing Alzheimer’s disease. The Advanced Vocabulary Test (AVT) is
an assessment of knowledge of word meanings and is scored as the number correct out of 36
items (Ekstrom et al., 1976). In the AVT participants were asked to identify the word out of five
choices that has the same meaning or nearly the same meaning as the word presented above the
choices. They had 4 min to complete this task. The first packet also contained the Pattern
Comparison Task (PCT; Salthouse, 1996) which measures processing speed. In this task
participants were asked in two 30 second trials to determine if two lines of patterns are the same
or different. Each trial was presented on a different page with 30 patterns on each page. Working
memory capacity was assessed using the Listening Span Task (Salthouse & Babcock, 1991). The
Listening Span Task asked participants to answer multiple choice questions pertaining to 2 up to
7 sentences played over an audio recording before recalling the last word of each sentence.
Scores were based on the number of words correctly recalled, with a maximum score of 81.
The second half of the paper-based packet contained a Medicare application, a student
loan application, a multiplication distractor task, two free recall tasks, two metacognitive
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questionnaires, and two 10-question recognition tests pertaining to the information found in each
respective application, as well as a post task questionnaire (PTQ). All the application materials
were presented in a paper-based format, typed in Times New Roman 12-point font. Appendices
C and D contain the Medicare and student loan applications with bold font: only the selected
information within the Medicare or student loan application was bolded; all other information
was presented in normal font with the exception of the application heading and subsection titles
as well as instructions not to turn the page until instructed to do so. These are the versions that
were used in the Bold-MA and Bold-SLA conditions. Appendices E and F contain the Medicare
and student loan applications in normal font used in the Normal-MA and Normal-SLA
conditions. The font style manipulation was present in both applications in the Bold-MA and
Bold-SLA conditions, and absent in Normal-MA and Normal-SLA conditions. It is important to
note that regardless of font style, information was presented in 12 pt. Times New Roman font.
Both applications were presented in bullet point format, divided into four sections. There
was a main title of the application at the top of the page, indicating which application it was,
followed by a subheading separated by a solid dark line. Under the solid dark line of each
subheading, section specific information was presented in bullet format. The word count in each
section of the respective applications was equal, such that the number of words found in the
eligibility section of the Medicare application was equal to the number of words found in the
eligibility section of the student loan application.
The Medicare application contained information taken directly from the government
website and was divided into four sections. Half of the information in each section was bolded
and the other half was in normal font, but only in the Bold-MA and Bold-SLA conditions. Each
form contained 4 sections labeled the same across both forms -- eligibility, documents, deadlines,
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and procedures. The eligibility section contained 10 statements on each form detailing eligibility
requirements for either Medicare or a student loan application. The documents section addressed
10 details about the required documents to apply for either Medicare or a student loan. The third
section on each form was labeled deadlines and covered 4 important dates to have materials
submitted for review. Finally, the last section, labeled procedures, covered 7 different
procedures to follow while completing each of the respective applications. The number of bullets
in each section and how many were bolded for those in the Bold-MA and Bold-SLA conditions
are represented in Table 3. Although the layout of each form was identical, the facts or pieces of
information contained within the respective sections varied across the two forms. Contingent
with the design, specific information in each of the four sections was bolded, but only in the
Bold-MA and Bold-SLA Conditions (see Appendices C and D). The information was placed so
that no two pieces of bolded information were next to each other.
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Table 3
Number of Bullet Points within each section appearing in bold and normal font styles on each
Application form in the Bold-SLA and Bold-SLA Conditions
Medicare Application

Student Loan Application

Total Bold

Normal

Total Bold

Normal

Eligibility

10

5

5

10

5

5

Documents

10

5

5

10

5

5

Deadlines

4

2

2

4

2

2

Procedures

7

4

3

7

3

4

Note: Participants in all four conditions received the same number of bullet points within each
section. However, only in the Bold-SLA and Bold-SLA conditions were some bullet points
presented in bold and some in normal font. In the Normal-SLA and Normal-SLA Conditions, all
material was presented in normal font during the encoding phase, thus allowing examination of
whether different font styles might inspire value-directed remembering and yield differences in
JOLs or memory performance across conditions as a function of the font style in which the
material had been presented.

The information presented in bold font in the Bold-MA and Bold-SLA Conditions was
carefully selected to ensure that half of the bolded information would later appear on the
recognition test. Care was also taken to ensure that the other half of bolded information was not
also represented in the answer choices of the questions testing non-bold information. Thus, half
the recognition test questions on both tests were testing information that was bolded on the forms
in the Bold-MA and Bold-SLA Conditions, but that appeared in normal font in the Normal-MA
and Normal-SLA Conditions. The other half of the recognition test questions were based on
material that had been presented in normal font in all four conditions. The process of information
bolding in relation to the questions is discussed in more detail later.
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A metacognitive questionnaire was created in house that collected participants’
metamemory judgments once the allotted study time for each form had elapsed (see Appendix
G). In this questionnaire participants were asked to provide a JOL for each of the respective
sections of the application. The questionnaire provided the total number of bullet points for each
section and asked for a rating of how many items the individual thought they would be able to
recall from each section. For instance, “There were 10 details listed in the Documents section,
how many of the 10 items do you expect to be able to recall?”. This question was repeated for all
four of the sections in the application with the respective number of presented details. The last
question asked participants to judge how many of the ten questions they thought they would get
correct on the upcoming multiple choice recognition test.
A free recall test was administered directly following the metacognitive questionnaire for
each of the two applications. The free recall test was in the same format as the respective
application document; however, only the bullet points were presented in each of the four sections
(see Appendices H and I). The main title of the application as well as the titles of the subsections
were also present. Each section contained exactly the same number of bullet points as the full
application.
At the conclusion of the free recall test for each application, 10 questions were presented
via a recognition test asking participants to remember details of the information found within the
application. The unequal number of bullet points in each of the four sections dictated the need
for a different number of questions asked pertaining to each section. Using a reverse process, the
information in the applications was selected for bolding, carefully considering the questions to be
asked. It is important to note that only the Bold-MA and Bold-SLA conditions had bolded
information, therefore only those two conditions asked questions pertaining to bolded
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information. Ten questions total were asked for both applications across all four conditions. For
those in the Bold-MA and Bold-SLA Conditions, the test contained 5 questions on both
application forms for material presented in bold format and the other half tested information
presented in non-bold (normal font) format. Correct answer choices were also counterbalanced,
ensuring that there were two correct “a” answers, two correct “b” answers and so on. The same
questions were asked for each respective application test for those in the Normal-MA and
Normal-SLA Conditions; however, none of the information was bold so it only tested
information found in normal font.
There were a total of 10 questions asked for each respective application; however, due to
the different amount of bullet points in each section, there were a different number of questions
asked for each respective section on both applications. Only 10 questions were asked in the
interest of experiment time and to avoid participant fatigue. Table 4 shows how many questions
addressed information from each section for the Medicare application recognition test (see
Appendix J) and for the student loan recognition test (see Appendix K), as well as how many of
the questions covered material that had been presented in bold or normal font for those in the
Bold-MA and Bold-SLA Conditions. The questions asked for the bolded forms were the same
questions asked for the non-bolded applications in the Normal-MA and Normal-SLA Conditions.
The non-bolded forms served as the control conditions and are detailed further in the procedure
section.
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Table 4
Number of Recognition Test Questions pulled from each section and font style for the two
Application Forms in the Bold-MA and Bold-SLA Conditions
Medicare Application

Student Loan Application

Total Bold

Normal

Total Bold

Normal

Eligibility

3

2

1

4

2

2

Documents

4

2

2

3

2

1

Deadlines

1

0

1

1

0

1

Procedures

2

1

1

2

1

1

Note: Participants in all four conditions received the same recognition test questions. However,
only in the Bold-MA and Bold-SLA conditions were the test questions divided between material
that had been presented in bold and in normal font. In the Normal-MA and Normal-SLA
Conditions, all material was presented in normal font during the encoding phase, thus allowing
comparison of whether memory performance differed across conditions as a function of the font
style in which the material had been presented.

A simple multiplication task was administered as a distractor task after the completion of
all parts of the first presented application. The multiplication task asked participants to solve 20
easy multiplication problems mentally (see Appendix L). Pilot testing revealed that these
problems could be solved with little difficulty, but were sufficient to eliminate information about
the first application form from short-term memory before participants began studying the second
form. Finally, the PTQ, created in house, collected information about the perceived difficulty of
the task, the general relevance of the presented information, confidence in overall performance,
as well as strategies participants used to help remember the information (see Appendix M).
Procedure
This study was conducted in a lab at The University of Alabama in Huntsville.
Participants were asked to provide informed assent/consent prior to the start of the experiment.
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After informed consent was obtained, participants were then instructed to complete the
demographic questionnaire as well as the MCI. Once both questionnaires were completed by all
participants the instructions for the AVT were read aloud to the participants as they read over
their packets. Participants were then given 4 min to complete the AVT, followed by 30 s for each
of the two sections of the PCT. Participants were then asked to complete the Listening Span task.
The recorded audio instructions were played over the speaker and participants were asked to read
along as they listened. The Listening Span contained 7 parts each with 3 trials. The first part
started with 2 sentences per trial and each subsequent part included another sentence; the last
part had 7 sentences.
The first page following the Listening Span Task contained instructions for either the
Medicare application or the student loan application, depending on the condition. Participants
were given 7 min to study the material on the first application, after which they were instructed
to complete the metacognitive questionnaire by rating how much of the information from each
section they thought they would be able to recall. Participants were also asked to provide a rating
of how many of the 10 multiple choice questions they would be able to answer correctly. The
participants then received instructions for the free recall task before being asked to write as much
of the previously studied information as they could remember in 4 min. When time for the free
recall expired they were given 6 min to complete the recognition test. The participants then had 2
min to complete as many of the multiplication problems as they could. Once the multiplication
task was complete, the same process was repeated for the application not previously presented.
Upon completion of the second application, participants were asked to complete a post-task
questionnaire. They were then debriefed and released.
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Statistics
Analyses focused on whether participants’ metamemory judgments, recall, or recognition
performance differed as a function of form order and font style, given that these were the factors
that differed across the four conditions. To examine the roles of these factors, we conducted a
series of 2 x 2 x 2 x 4 (Form type x Form order x Font style x Form section) repeated measures
analyses of variance (ANOVA), first examining JOLs on the metacognitive questionnaires. The
second ANOVA was conducted to examine recall performance while a third ANOVA examined
recognition performance. A fourth ANOVA examined the absolute accuracy of participants’
JOLs to evaluate how well they aligned with actual memory performance. We also examined
whether correlations existed between performance and our external measures (i.e., MCI, AVT,
PCT, and the Listening Span).
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CHAPTER III

RESULTS

Judgments of Learning
All JOL data were converted to proportions by dividing the number of items participants
said they would recall by the total number of items within each section to account for the
different item counts within each section. The repeated measures ANOVA was then conducted
on these proportions. This ANOVA revealed that there was a significant main effect for Section,
F(3, 133) = 36.49, MSE = .04, p < .001, ηp2 = .45. Participants gave higher JOLs for the
deadlines section (M = .64, SE = .03) than either the eligibility (M = .43, SE = .01), documents
(M = .41, SE = .01), or the procedures section (M = .45, SE = .02). These differences revealed
that participants expected they would be more likely to recall the information in the deadlines
section than any of the other three sections. A significant interaction between Form Type and
Form Order was also found, F(1, 135) = 25.15, MSE = .05, p < .001, ηp2 = .15. Participants
provided higher JOLs for the Medicare application (M = .53, SE = .02) than for the student loan
application (M = .45, SE = .02) when the Medicare application was presented first. Conversely,
higher JOLs were given to the student loan application (M = .50, SE = .02) than for the Medicare
application (M = .44, SE = .02) when the student loan application was presented first.
There was also a significant interaction between Font Style and Form Section, F(3, 133)
= 3.02, MSE = .04, p < .05, ηp2 = .06. The interaction was driven by higher JOLs in the deadlines
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section than in the other three sections, and for bold fonts than for normal fonts in all but the
procedures section. These results are depicted in Figure 1.

1

Mean JOLs

0.8
0.6
0.4
0.2
0
Eligibility

Documents
Deadlines
Section
Normal Font

Procedures

Bold Font

Figure 1.1: Mean JOLs divided as a function of Font Style, and Form Section (error bars
represent standard errors).

The interaction of Form Type, Form Order, and Font Style was also significant,
F(1, 135) = 4.65, MSE = .03, p < .05, ηp2 = .03. Participants provided higher JOLs for the second
form than for the first form in all conditions, but with larger differences in JOLs in the normal
font than in the bold font conditions. The data for this interaction are depicted in Figure 1.2.
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Normal Font

Medicare Application First

Bold Font

Student Loan Application First
Order

Medicare Application

Student Laon Application

Figure 1.2: Mean JOLs divided as a function of Form Type, Form Order, and Font Style (error
bars represent standard errors).

There was also a significant interaction between Form Type, Form Order and Form
Section, F(3, 133) = 4.63, MSE = .03, p < .005, ηp2 = .09. JOLs were highest in all conditions for
the deadlines section than the other three sections regardless of Form Order or Form Type;
however, the interaction was based on the fact that the differences in JOLs for the student loan
and Medicare applications were not as great in the Medicare-first conditions (i.e., Bold-MA and
Normal-MA) as in the student loan-first conditions (i.e., Bold-SLA and Normal-SLA). These
results are depicted in Figure 1.3.
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Figure 1.3: Mean JOLs divided as a function of Form Type, Form Order, and Form Section
(error bars represent standard errors).

Recall Performance
Recall data were analyzed by section in an effort to observe if any one section may be
perceived as more salient, and also to measure for primacy and recency effects. As predicted
there was a significant main effect for Form Type on recall performance, F(1, 136) = 4.93, MSE
= .03, p < .05, ηp2 = .03, but contrary to expectations, participants demonstrated higher
performance on the Medicare application (M = .48, SE = .01) than on the student loan application
(M = .46, SE = .01). A significant main effect for Section was also found for recall performance,
F(3, 134) = 96.26, MSE = .07, p < .001, ηp2 = .68. Participants had better performance in the
deadlines section (M = .69, SE = .01) than either the eligibility (M = .48, SE = .01), documents
(M = .41, SE = .01), or the procedures section (M = .30, SE = .016). There was also a significant
interaction between Form Type and Form Order, F(1, 136) = 33.77, MSE = .03, p < .001, ηp2 =
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.20, as participants performed better on the recall task for the second application than for the first
application across all four conditions. Recall performance was higher on the student loan
application (M = .49, SE = .01) than the Medicare application (M = .45, SE = .01) when the
Medicare application was presented first. Conversely, recall performance was higher on the
Medicare application (M = .50, SE = .01) than the student loan application (M = .42, SE = .01)
when the student loan application was presented first.
A significant interaction between Form Type, Form Order, and Form Section was also
found, F(3, 134) = 23.02, MSE = .03, p < .001, ηp2 = .34. The interaction was driven by
participants achieving higher recall performance on whichever form came second, with slight
differences across the various sections. Participants who studied the Medicare application first
achieved higher recall on the student loan form than on the Medicare form for all but the
deadlines section. Conversely, those who studied the student loan form first did better on the
Medicare form than on the student loan form across all sections. However, participants who first
studied the Medicare form showed greater differences in recall for the two forms in the deadlines
section than did participants who studied the student loan application first. This interaction is
depicted in Figure 1.4.
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Figure 1.4. Mean recall performance divided as a function of Form type, Form Order and Form
Section (error bars represent standard errors).

Recognition Performance
A significant main effect for Form Type was found for recognition performance,
F(1, 138) = 11.44, MSE = .02, p < .002, ηp2 = .07. Participants demonstrated higher performance
on the recognition task for the student loan application (M = .72, SE = .02) than for the Medicare
application (M = .66, SE = .01). No other effects or interactions proved significant.
Recall Absolute Accuracy
Absolute accuracy scores were calculated for both the recall and recognition tasks. This
was done by subtracting participants’ actual performance from their predicted performance
(JOLs). Zero represents perfect absolute accuracy whereas a negative value represents
underconfidence and a positive number indicates overconfidence. These values were then
analyzed via a repeated measures ANOVA. The analyses revealed a significant main effect for
Section, F(3, 136) = 58.28, MSE = .06, p < .001, ηp2 = .45. Participants were underconfident in
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their ability to accurately recall information in the eligibility section (M = -.05, SE = .01) as well
as the deadlines section (M = -.05, SE = .02) and were overconfident in their ability to recall
information in the documents section (M = .006, SE = .01) as well as the procedures section (M =
.15, SE = .01). There also was a significant interaction between Form Type and Form Order, F(1,
138) = 60.07, MSE = .05, p < .001, ηp2 = .30. Participants were overconfident in their ability on
the first application presented and underconfident in their recall ability on the second application
across all four conditions. When the Medicare application was presented first, participants were
overconfident in their recall ability for the Medicare application (M = .06, SE = .02) and
underconfident for the student loan application (M = -.04, SE = .01). Conversely, when the
student loan application was presented first participants were overconfident for the student loan
application (M = .07, SE = .02) and underconfident on the Medicare application (M = -.04, SE =
.02).
A significant interaction between Font Style and Form Section was also found, F(3, 136)
= 3.08, MSE = .05, p < .05, ηp2 = .06. Regardless of font style, participants were nearly perfectly
accurate for the documents section, but overconfident in the procedures section across both
forms; however, there was a higher degree of accuracy for all sections presented in bold rather
than the normal font style. Figure 1.5 depicts these results.

32

Mean Recall Absoluete Accuracy

0.2
0.15
0.1
0.05
0
-0.05
-0.1
-0.15
-0.2
Eligibility

Documents
Deadlines
Form Section
Normal Font

Procedures

Bold Font

Figure 1.5: Absolute accuracy divided as a function of Form Section and Font Style (error bars
represent standard errors).

A significant interaction between Form Type, Form Order, and Font Style was also
found, F(1, 138) = 7.71, MSE = .05, p < .05, ηp2 = .05. Figure 1.6 represents this interaction.
Participants were overconfident on the first application and underconfident on the second
application regardless of Form Type or Form Style; however, participants were nearly perfectly
accurate for the student loan application when it was presented last in the bold font style.
Regardless of form order participants were more accurate for the student loan application when it
was presented in the bold font style. This same pattern also holds true for the Medicare
application, such that participants were more accurate on the Medicare application when
presented in bold font, with the exception of when it was presented first in the regular font
condition.
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Figure 1.6: Absolute accuracy divided as a function of Form Type, Form Order, and Font Style
(error bars represent standard errors).

A significant interaction between Form Type, Form Order and Form Section was also
found, F(3, 136) = 10.94, MSE = .02, p < .01, ηp2 = .19. A higher degree of accuracy was found
for the second application than for the first application presented, most notably within the
procedures section. Participants were nearly perfectly accurate on the documents section of the
Medicare application regardless of Form Order; however, accuracy for the eligibility section was
dependent upon Form Order. These results are depicted in Figure 1.7.
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Figure 1.7: Absolute accuracy divided as a function of Form Type, Form Order, and Form
Section (error bars represent standard errors)

Recognition Absolute Accuracy
A significant main effect for Form Type was found in the analyses of the absolute
accuracy of participants’ predictions for recognition performance, F(1, 138) = 8.14, MSE = .02,
p < .01, ηp2 = .06. Participants were overconfident in their ability to perform on the recognition
task for the student loan application (M = .08, SE = .02), and underconfident in their ability for
the Medicare application (M = -.02, SE = .02).
External Measures
We examined whether correlations existed between performance and our external
measures (i.e., MCI, AVT, PCT, and the Listening Span). Recognition performance was found to
be positivity correlated with recall performance, r(140) = .46, p = .001, the AVT r(140) = .30,
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p = .001, and the Listening Span r(140) = .30, p = .001. Recall performance was positively
correlated with the AVT, r(14-0) = .17, p = .005, the PCT, r(142) = .20, p = .005, and the
Listening span task, r(140) = .24, p = .001.
Post-Task Questionnaire
We examined participants’ responses on the PTQ in an attempt to understand how
participants approached studying each form and whether they found certain sections easier to
memorize than others as a function of their familiarity with each type of form. We began by
analyzing the manipulation check question in which participants were asked which form they
had studied first. All participants answered this question correctly in the Bold-SLA, Normal-MA,
and Normal-SLA conditions. However, two out of the 37 (5%) participants in the Bold-MA
condition answered incorrectly. We conducted all analyses with and without the two participants
who failed the manipulation check question. The results did not change, as such we opted to
leave the two participants in the analyses to increase power. Other questions on the PTQ revealed
that 53% of the participants reported that some of the information was more relevant to them
than other information. Of these participants only 4% reported the Medicare application as more
relevant in comparison to the 80% who reported the student loan application was more relevant.
The remaining 16% did not identify a specific application as more relevant but instead specific
section(s). Participants were also asked if the similar information in both applications affected
their memory performance, of which 62% said it made easier, 23% said it made it more difficult,
and 15% reported it had no impact.
Of the 142 participants, 54% reported having completed a student loan application in the
past. Of those who had completed a student loan application, 79% had done so in the last year,
and 21% had done so in the last 5 years. The same question was asked for the Medicare
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Application; however, less than 1% of the of the 142 participants had completed a Medicare
application and of that percentage 100% had done so in the last year. The PTQ also asked how
participants approached studying the material in each application. Specifically, participants were
asked if they focused on studying all the text, top or bottom portions of the forms, or on specific
fonts, for those in the Bold-MA and Bold-SLA conditions, or whatever information they deemed
important. See Table 5 for a summary of these results.
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Table 5
Response frequencies for PTQ questions 9 (first application) and 10 (second application) separated by Condition
First Application

Second Application

All

Bold

Top

Bottom

Important

All

Bold

Top

Bottom

Important

Bold-MA

54

16

11

0

19

57

19

8

0

16

Bold-SLA

40

29

6

3

22

37

29

6

0

10

Normal-MA

54

0

12

6

28

49

0

11

9

31

Normal-SLA

66

3

3

3

25

46

8

6

6
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Note: The row labels represent the four conditions, Bold-MA for instance represents the bold condition in which the Medicare
application was presented first and the Normal-MA column represents the normal font condition in which the Medicare application
was presented first. The “All” columns represent the frequencies per condition that participants selected that they chose to study all of
the information. The “Bold” columns represent the frequencies per condition that participants selected that they chose to study the
bolded information. The “Top” columns represent the frequencies per condition that participants selected that they chose to study the
information at the top of the application. The “Bottom” columns represent the frequencies per condition that participants selected that
they chose to study the information at the bottom of the application. The “Important” columns represent the frequencies per condition
that indicated that they chose to study the most important information. These questions were asked for both the first and second
applications. For those in the Bold-MA and Normal-MA conditions, “first application” represents the Medicare form and the “second
application” the student loan application. For those in the Bold-SLA and Normal-SLA conditions, the “first application” represents
the student loan form, and the “second application” represents the Medicare form. Within the Normal-SLA condition participants
reported focusing on the bolded information during study which may be due to the section headings being in bold font.
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CHAPTER IV

DISCUSSION

The aim of this study was to examine the role of schematic support (familiarity
and thus saliency of the information) and fluency in younger adults’ value-directed
remembering of ecologically valid materials. Our results provide further support for the
positive effects on memory performance of both schematic support and disfluency. Castel
(2005) demonstrated that the use of schematic support can enhance memory performance.
Alter (2013) found that disfluency can have a similar positive influence on memory
performance. We found that the order in which the applications were presented directly
influenced JOLs, recall, and recognition performance. Consistently, across all four
conditions, the first application received the highest JOLs on various sections. After the
first application participants gained exposure to the nature of the task and were better able
to judge their memory and as such adjusted their JOLs accordingly. Absolute accuracy
scores provided additional support for this notion, as participants were overconfident in
their recall abilities for the first presented application and underconfident for the second
application. JOLs are not always accurate predictors of actual memory performance.
Besken and Mulligan (2013) found a disassociation between metamemory judgments and
actual memory performance. We too found a disassociation between JOLs and recall
performance, such that higher JOLs were given to the first application; however, recall
performance was highest on the second application.

The increased recall performance could be accounted for by practice effects. If the
participants felt they did poorly on the first application they were likely to have lower
confidence, lowering their JOLs on the second application; however, the amount of study
effort would likely increase to meet the desired level of confidence for memory
performance on the second application. This supports previous research which suggested
that the degree of confidence in the information could directly dictate the amount of
effort put forth while trying to remember the information (Koriat & Nussinson, 2009).
Increased study time would likely yield higher recall performance. Participants reported
on the PTQ that they mostly focused on all of the information as well as the important
information in all conditions; however, in the bold font conditions font style was
indicated as one of the factors that influenced how they studied the information. It is
important to note that the PTQ highlighted that font style had an impact on study choice;
however, we did not find that font style had as large of an effect as order on memory
performance.
We found that recognition performance was higher for the student loan
application than for the Medicare application across all four conditions. This finding
provides additional support that schematic support and naturalistic materials can aid in
memory performance when value is not directly stated (Castel, 2005). Younger adults
displayed better performance on the student loan application, which arguably would be
more familiar to a student and thus provides more schematic support than a Medicare
application. Support for this notion was found within the PTQ which showed that
participants rated the student loan application as more relevant and familiar than the
Medicare application.
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Recognition has been shown to be most associated with the familiarity of the
information studied and the test materials used (Gillund & Shiffrin, 1984). That is to say
that recognition memory is based on the familiarity of the information studied in relation
to the information presented in the test. From this conclusion, one possible explanation
for the increased memory performance on the recognition test for the student loan
application is that the information presented in the student loan application was perceived
as more familiar or salient because of the schematic support yielding better performance.
Absolute accuracy scores for the recognition task also indicated some support for this
notion as participants were overconfident on the student loan application, likely because
of increased familiarity, and under confident for the Medicare application, likely because
of disfluency. This held true regardless of form order.
Form order had a large effect on JOLs as well as actual memory performance;
however, font style may have had some impact. Participants reported on the PTQ that
they mostly focused on all of the information as well as the important information in all
conditions; however, in the bold font conditions font style was indicated as one of the
factors that influenced how they studied the information. Although this was reported on
the PTQ we did not observe an overall robust effect on JOLs, recall, or recognition
performance. Font style could help explain the dissociation between JOLs and recall
performance for the Normal-SLA condition. The alternating font styles between bold
(fluent) and normal (disfluent) fonts in both bold conditions likely decreased confidence
and thus JOLs, triggering increased study time, which would explain the increased recall
performance in the Bold-SLA condition in comparison to the Normal-SLA condition.
This runs counter to our hypothesis that the bolded font would increase fluency and thus
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JOLs. One potential explanation is the contrast between the fonts by alternating between
normal and bold fonts. This would provide further support for previous studies which
found that information in alternating bursts of fluent and disfluent presentation have been
found to increase memory performance (Alter, 2013). The combination of the schematic
support with the presentation of alternating bold and normal fonts likely combined to
increase recall performance. We would not expect this same result for the Medicare
Application because of the lack of schematic support. The lack of schematic support may
have negated the positive benefits of the alternating font presentation which would
explain why memory performance was lower for the Medicare application despite the
alternating font presentation.
We used two different measures of memory performance -- recall and recognition.
We found that recall performance was most influenced by order; however, we found that
recognition performance was mostly contingent upon schematic support and thus
perceived familiarity of the information. This supports previous literature which indicated
that recognition is most associated with the familiarity of the information studied and the
test materials used (Gillund & Shiffrin, 1984). Inclusion of these two different memory
tests allowed us to examine the effects of schematic support. We found that recognition
performance was highest for the student loan application regardless of order and that
recall performance adjusted across applications as a function of order. We did observe
overall lower recall performance than recognition performance which may be expected
because of the differences in the tasks; however, one other possible explanation could be
the time limitation of the procedure for this study. We found that participants seemed to
have ample time to complete the multiple choice recognition task, but could have used
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additional time to complete the recall task. This time limitation could have impacted the
amount of information they were able to recall, most notably on the procedures section
where performance was the lowest, given that this section occurred last on the page.
Future studies should address this concern by incorporating additional time for the recall
portion of the procedure and reducing the time for the recognition portion. Reduction of
the recognition portion could provide the additional time needed for the recall task
without increasing the total time of the study. Although order effects were not expected, a
large portion of the significant results were driven by these effects. Future studies could
alleviate this limitation by alternating the order of the recall and recognition tasks within
each condition.
The aim of this study was to examine the role of schematic support (familiarity
and thus saliency of the information) and fluency in younger adults’ value-directed
remembering of ecologically valid materials. Although younger adults may not
demonstrate the same limited working memory capacity of older adults, it is limited
nonetheless; therefore, it is important to study the mechanisms, such as schematic
support, that may help reduce the demand on working memory capacity. These
mechanisms are applicable to both older and younger adults. Thus, future research should
evaluate whether the schematic support afforded by the potentially more familiar
Medicare form would enable older adults to remember more about it than the student loan
application. Such findings would combine with the results of this study to provide further
evidence that schematic support can aid in memory performance, as indicated by Castel
(2005). Disfluency, as already discussed, can have similar advantageous factors that help
memory performance. Understanding these mechanisms could also help bridge the gap
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between younger and older adult memory performance. World populations are aging and
as such it is vital to understand how memory works and what can be done to aid those
who have impaired memory function. Further research into how fluency and schematic
support influence information processing could have huge potential implications for how
to structure educational training materials so as to enhance perceived value and learning.
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APPENDIX B
Dr. Jodi Price
Lifelong Learning Lab
(256) 824-4590
The University of Alabama in Huntsville
Department of Psychology
Huntsville, Alabama 35899
Contact Information:
Dr. Jodi Price: (256) 824-3321

Purpose of Study
The primary goal of this study is to examine how people approach trying to
remember different types of information. Results from this research study and others like
it that are conducted in our lab have the potential not only to increase our current
understanding of learning, but also to raise new questions that will further advance our
science. You are being asked to participate in this study. We are asking that you commit
90 minutes of your time for this study. You will be given 3 research activity points for
your participation.
Experimental Procedures to be Followed
You will be asked to complete a few tasks in this experiment. The main task will
require you to read and attempt to remember information about how to fill out
applications. The other tasks that you will be asked to complete will be administered via
paper and pencil and will ask you to provide some basic demographic information,
answer a survey about your memory, and complete a vocabulary test, and provide some
information about your experience with the study.
Confidentiality
All of your answers to questions and responses will be kept strictly confidential.
To protect the confidentiality of this information, we will assign you a code number that
will only be known to the members of the research project. All of the information that
you provide us today will be marked with the code number, not your name, and the
information will be stored in a computer for analyses using only your code number for
identification. The information is being collected solely for the purposes of
understanding math learning. In order to ensure that this research is being conducted in
the proper way, the IRB at The University of Alabama in Huntsville may review the data
we collect. However, they are the only people outside of this research study that will have
access to these data. No indication of your memory skills will be given to anyone else.
We want you to be completely confident that you may feel free to answer all questions
without concern that it may affect you in any way.
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We are grateful for your willingness to participate in the research project. We
need your help, because you and others will help us to accomplish our aims mentioned
above. This study is completely voluntary. You may choose to participate in this study,
in which case you will receive 3 research activity points for participating. We want you
to know, however, that you are free to change your mind and withdraw from this research
at any time. There will be no penalties for doing so; you will not lose any credit for
withdrawing early from a session, but will not earn any credit either. You are free to earn
activity points by completing research studies listed on SONA other than this one or other
non-research assignments. If there are any problems that arise during your participation,
please feel free to contact the project director, Dr. Jodi Price (256-824-3321;
jodi.price@uah.edu), or the IRB Chair (256-824-6000; irb@uah.edu), at The University
of Alabama in Huntsville to discuss any questions or concerns you have regarding your
rights as a participant. Again, we are grateful for your help and want to make sure that
your participation is a pleasant experience. Following your participation, you will be
provided with an explanation of why this study was conducted.
Discomfort and Risks
There are no major physical risks involved in this study. There is a minor risk of
eyestrain from reading the questionnaires and words on the computer screen. However,
should you feel at any time that you need additional rest, please ask the person assisting
you.
Potential Benefits
This study will provide knowledge about factors that may influence how people
approach learning and trying to remember different types of information. This
knowledge could be of potential benefit to others through our search for understanding of
these processes.
Contact Person
Please feel free to contact Dr. Jodi Price (jodi.price@uah.edu) if you have any
questions or concerns about this research study.
By signing this form, you consent to take part in this research study. Your signature
indicates that you read the information above and understand it completely. You also
indicate that the researchers answered all of your questions to your satisfaction.
Printed Name:

Date:

Signature:
Signature of Parent or Guardian:
(If under the age of 18)
Researcher signature:

Date:
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APPENDIX C
Medicare application

•
•
•
•
•
•

•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•

MEDICARE APPLICATION
Eligibility
You must have a valid social security number and birth certificate.
Within 3 months of 65 years old, and interested in enrolling in Medical
Insurance.
Be a legal citizen of the United States.
You cannot be currently receiving any other federally supplemented funds (other
than military benefits).
This must be your first time applying for Medicare.
There can be no active or previous applications for Social Security benefits,
Medicare or Supplemental Security Income filed on your behalf within the last 3
years.
You must have a total income less than $25,000 after taxes for the last 5 years.
You cannot be currently in default on any previous federal or state dues
(including all taxes, loans, or liens).
You must never have been tried or convicted of a felony or misdemeanor
(applicant may be subject to a criminal background check).
Have valid proof of previous medical insurance coverage (either federal,
private, or employer provided).
Documents
Your original birth certificate or other proof.
Your spouse’s social security number (if applicable).
A valid copy of your W-2 form(s) or self-employment tax return from last year.
Documented amount of money earned this year to date.
A copy of your U.S. military service paper(s) (e.g., Discharge from Active Duty)
if applicable.
Employment documentation or most recent employment verification if retired.
Documents of employment with the federal government of the United States or
one of its States or local agencies.
Any document excusing employment for illnesses or injuries at any time within
the past 14 months.
Your bank or other financial institution's routing number and account number.
Proof of U.S. citizenship.
Deadlines
Employment and tax information due on or before February 15th
Birth Certificate and proof of citizenship due on or before January 1st
Verification of military status and eligibility due on or before March 23rd
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•
•
•
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•
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Full application with all documentation due on or before June 20th
Procedures
Attach all required supporting documentation to the application.
Print all information so that it is legible. Do not use pencil.
Sign and date all necessary parts of the document.
Keep a complete copy of your Medicare application for your records.
Do not send original documents.
Failure to follow any and all deadlines and procedures will lead to denial of
application.
Send the full completed and signed application to your local Department of
Social Services office.
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APPENDIX D

•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•

STUDENT LOAN APPLICATION
Eligibility
You must be enrolled in an educational program as a full-time student seeking a
degree or certificate.
Be a legal citizen or eligible noncitizen of the United States.
Have a valid Social Security Number
You cannot be in default on any federal student grant(s) or federal student
loan(s).
Have a high school diploma or a General Education Development (GED)
certificate, or have completed homeschooling.
You must register (or already be registered) with the Selective Service
System, if you are a male and not currently on active duty in the U.S. Armed
Forces.
You must not have a conviction for the possession or sale of illegal drugs for an
offense that occurred while you were receiving federal student aid
You cannot be currently receiving any other federally supplemented funds (other
than unemployment benefits).
You must qualify as a first generation college student.
Total income cannot be more than $22,000 in the last 3 years.
Documents
Your parents’ Social Security number or citizenship verification (if applicable).
Your original Social Security card.
Your most recent federal income tax returns, W-2s, or any other record(s) of
income.
Records of untaxed income greater than $1000.00 annually.
Bank statements and records of investments made within the past 10 years.
A copy of your U.S. military service paper(s) (e.g., DD-214 - Certificate of
Release or Discharge from Active Duty) if applicable.
Any income record(s) of earnings greater than $18,000 in the past 3 years.
Original high school diploma or GED.
Your FSA ID and/or PIN number to sign all forms electronically.
Academic records from previous educational institutions within the past 10
months.
Deadlines
Employment and tax information due on or before December 12th
Fully complete application due on or before January 22nd
All supporting documentation not specified above due on or before November
27th
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Proof of Citizenship status and social security verification due on or before
October 9th
Procedures
Fill out all parts of the application before submitting. Use only black or blue ink.
Sign and date all materials of the application prior to submission.
Keep a complete copy of your financial aid application for your records.
Do not mail original documents, only certified copies are accepted.
Failure to follow procedure and deadline will result in delay of your application.
Request and receive an application identification number.
Submit completed application to the Department of Education.
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APPENDIX E
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MEDICARE APPLICATION
Eligibility
You must have a valid social security number and birth certificate.
Within 3 months of 65 years old, and interested in enrolling in Medical Insurance.
Be a legal citizen of the United States.
You cannot be currently receiving any other federally supplemented funds (other
than military benefits).
This must be your first time applying for Medicare.
There can be no active or previous applications for Social Security benefits,
Medicare or Supplemental Security Income filed on your behalf within the last 3
years.
You must have a total income less than $25,000 after taxes for the last 5 years.
You cannot be currently in default on any previous federal or state dues
(including all taxes, loans, or liens).
You must never have been tried or convicted of a felony or misdemeanor
(applicant may be subject to a criminal background check).
Have valid proof of previous medical insurance coverage (either federal, private,
or employer provided).
Documents
Your original birth certificate or other proof.
Your spouse’s social security number (if applicable).
A valid copy of your W-2 form(s) or self-employment tax return from last year.
Documented amount of money earned this year to date.
A copy of your U.S. military service paper(s) (e.g., Discharge from Active Duty)
if applicable.
Employment documentation or most recent employment verification if retired.
Documents of employment with the federal government of the United States or
one of its States or local agencies.
Any document excusing employment for illnesses or injuries at any time within
the past 14 months.
Your bank or other financial institution's routing number and account number.
Proof of U.S. citizenship.
Deadlines
Employment and tax information due on or before February 15th
Birth Certificate and proof of citizenship due on or before January 1st
Verification of military status and eligibility due on or before March 23rd
Full application with all documentation due on or before June 20th
Procedures
Attach all required supporting documentation to the application.
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Print all information so that it is legible. Do not use pencil.
Sign and date all necessary parts of the document.
Keep a complete copy of your Medicare application for your records.
Do not send original documents.
Failure to follow any and all deadlines and procedures will lead to denial of
application.
Send the full completed and signed application to your local Department of Social
Services office.
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APPENDIX F
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STUDENT LOAN APPLICATION
Eligibility
You must be enrolled in an educational program as a full-time student seeking a
degree or certificate.
Be a legal citizen or eligible noncitizen of the United States.
Have a valid Social Security Number
You cannot be in default on any federal student grant(s) or federal student loan(s).
Have a high school diploma or a General Education Development (GED)
certificate, or have completed homeschooling.
You must register (or already be registered) with the Selective Service System, if
you are a male and not currently on active duty in the U.S. Armed Forces.
You must not have a conviction for the possession or sale of illegal drugs for an
offense that occurred while you were receiving federal student aid
You cannot be currently receiving any other federally supplemented funds (other
than unemployment benefits).
You must qualify as a first generation college student.
Total income cannot be more than $22,000 in the last 3 years.
Documents
Your parents’ Social Security number or citizenship verification (if applicable).
Your original Social Security card.
Your most recent federal income tax returns, W-2s, or any other record(s) of
income.
Records of untaxed income greater than $1000.00 annually.
Bank statements and records of investments made within the past 10 years.
A copy of your U.S. military service paper(s) (e.g., DD-214 - Certificate of
Release or Discharge from Active Duty) if applicable.
Any income record(s) of earnings greater than $18,000 in the past 3 years.
Original high school diploma or GED.
Your FSA ID and/or PIN number to sign all forms electronically.
Academic records from previous educational institutions within the past 10
months.
Deadlines
Employment and tax information due on or before December 12th
Fully complete application due on or before January 22nd
All supporting documentation not specified above due on or before November
27th
Proof of Citizenship status and social security verification due on or before
October 9th
Procedures
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Fill out all parts of the application before submitting. Use only black or blue ink.
Sign and date all materials of the application prior to submission.
Keep a complete copy of your financial aid application for your records.
Do not mail original documents, only certified copies are accepted.
Failure to follow procedure and deadline will result in delay of your application.
Request and receive an application identification number.
Submit completed application to the Department of Education.
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APPENDIX G
In a few minutes you will be asked to write down all the details you can remember
about how to complete a Student Loan Application [Medicare Application]. You will be
given a blank sheet of paper with each section labeled (e.g., Eligibility, Documents,
Deadlines, Procedures) and bullets indicating how many details were in that section.
Your goal will be to write down what you can remember, even if you can’t remember
the exact wording.
Before you begin, we would like to know how many of the details from each of the
following sections you expect to be able to remember and write down.
Eligibility
There were 10 details listed in the Eligibility section. How many of the 10 items do you
expect to be able to recall. Please write a number between 0 and 10 below, where 0
indicates you do not expect to recall any of the details and 10 means you expect to
recall every detail in this section.
Eligibility Rating: ________________
Documents
There were 10 details listed in the Documents section. How many of the 10 items do
you expect to be able to recall. Please write a number between 0 and 10 below, where
0 indicates you do not expect to recall any of the details and 10 means you expect to
recall every detail in this section.
Documents Rating: ________________
Deadlines
There were 4 details listed in the Deadlines section. How many of the 4 items do you
expect to be able to recall. Please write a number between 0 and 4 below, where 0
indicates you do not expect to recall any of the details and 4 means you expect to recall
every detail in this section.
Deadlines Rating: ________________
Procedures
There were 7 details listed in the Procedures section. How many of the 7 items do you
expect to be able to recall. Please write a number between 0 and 7 below, where 0
indicates you do not expect to recall any of the details and 7 means you expect to recall
every detail in this section.
Procedures Rating: ________________
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After you complete the recall portion, you will be presented with 10 multiple choice
questions assessing your memory of all four sections of the material. Each question will
have 5 different response options and your task will be to choose the one correct
answer for each question. We would like to know how many of the 10 multiple choice
questions you expect to be able to answer correctly. Please write a number between 0
and 10 below, where 0 indicates you do not expect to answer any of the multiple choice
questions correctly and 10 means you expect to answer all 10 questions correctly.
Multiple choice question rating: ______________
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APPENDIX H
MEDICARE APPLICATION
Eligibility
•
•
•
•
•
•
•
•
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Documents
•
•
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Deadlines
•
•
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Procedures
•
•
•
•
•
•
•
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APPENDIX I
STUDENT LOAN APPLICATION
Eligibility
•
•
•
•
•
•
•
•
•
•
Documents
•
•
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•
•
•
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•
Deadlines
•
•
•
•
Procedures
•
•
•
•
•
•
•
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APPENDIX J

Please answer the following 10 questions to the best of your ability.
1. All of the following will result in denial of your application except what?
a. Conviction of a felony.
b. Failing to file full application by June 1st.
c. Not including employment documentation or most recent employment
verification if retired with your application.
d. Sending original documents.
e. Being within 3 months of age 65, and interested in enrolling in Medical
Insurance.
2. No previous application for Social Security benefits, Medicare or Supplemental
Security Income can be filed on your behalf within the last how many years?
a. 5 years
b. 7 years
c. 6 years
d. 2 years
e. 3 years
3. Which of the following procedures is NOT required for filling out a Medicare
application?
a. Do not send original documents.
b. Sign and date all necessary parts of the document.
c. All documents must be notarized.
d. Attach all required supporting documentation to the application.
e. Send the original completed application and signed application to your
local Department of Social Services office.
4. Verification of military status and full eligibility due on or before what date?
a. March 23rd
b. December 19th
c. October 7th
d. June 15th
e. January 1st
5. Which document is required for a complete application?
a. Full medical record for the past 5 years.
b. Spouses’ full employment records.
c. Copies of bank statements for all personal bank accounts.
d. Employment documentation or most recent employment verification if
retired
e. Documentation of full medical prescreening.
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6. According to the information presented, what federally supplemented funds do
not affect eligibility for Medicare?
a. Federal student loans
b. Disaster relief funds
c. Federal debt relief
d. Supplemental Nutrition Assistance Funds (food stamps)
e. Military benefits
7. Which of the following documents is NOT required for a complete Medicare
application?
a. Your original birth certificate.
b. Proof of U.S. citizenship.
c. A copy of your U.S. military service paper(s) (e.g., DD-214 - Certificate
of Release or Discharge from Active Duty) if applicable.
d. Records of all major investments made within the last year
e. Your bank or other financial institution's routing number and account
number.
8. Which of the following procedures must be followed?
a. Keep a complete copy of your Medicare application for your records.
b. All supporting documentation must be mailed separate of application.
c. Only original documents are accepted, no copies.
d. Failure to follow deadlines or procedures will lead to an extension.
e. All documentation needs to be notarized prior to submission.
9. Documents excusing employment for illnesses, injuries or conditions at any time
within how many months of the application submission?
a. 12 months
b. 14 months
c. 6 months
d. 18 months
e. 7 months
10. Which of the following is not required to be eligible for Medicare?
a. Legal U.S. citizenship.
b. Income less than $25,000 in the last 5 years.
c. Be 70 years of age or older at time of application.
d. Never been tried or convicted of a felony.
e. Have a valid social security number.
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APPENDIX K

Please answer the following 10 questions to the best of your ability.
1. All employment and tax information are due on or before what date?
a. June 15th
b. December 12th
c. October 28th
d. November 3rd
e. August 2nd
2. What will be the result of failure to follow procedures and meet deadlines?
a. The application will be denied.
b. The application will be reviewed as incomplete.
c. The application will be delayed.
d. The application will be returned and unprocessed.
e. The applicant will be suspended from applying for 12 months.
3. Of the following procedures, which is not required according to the instructions
presented?
a. Sign and date all materials of the application prior to submission.
b. Do not mail original documents, only certified copies are accepted.
c. Fill out all parts of the application legibly before submitting. Do not use
pencil, or any ink other than black or blue.
d. Request and receive an application identification number.
e. Sent application must be notarized by an official public notary.
4. According to the information presented, what federally supplemented funds do
not affect eligibility for a student loan?
a) Unemployment benefits
b) Federal student loans
c) Disaster relief funds
d) Federal debt relief
e) Supplemental Nutrition Assistance Funds (food stamps)
5. Which of the following documents is required for a complete federal student loan
application?
a. Recommendation of academic merit.
b. Health insurance coverage documentation.
c. Employment termination records.
d. Original high school diploma or GED.
e. Official records of major purchases made in the past 6 months.
6. Eligibility for a student loan requires all of the following except:
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a. Registration with the selective service.
b. Documentation of demonstrated need from your previous educational
institution
c. A high school diploma or GED.
d. First time college student.
e. No prior convictions of drug use while receiving federal student aid.
7. Where should the completed federal student loan application be submitted?
a. The Department of Education
b. Your previous educational institution
c. Your bank or financial institution
d. Either your personal or family lawyer
e. The local courthouse
8. Academic records from previous educational institutions within the past how
many months are required for a complete application?
a. 12 months
b. 6 months
c. 8 months
d. 16 months
e. 10 months
9. To be eligible for a student loan, your income must be no more than how much
and for how long?
a. $30,000 for the last 2 years.
b. $12,000 for the last 5 years.
c. $22,000 for the last 3 years.
d. $42,000 for the last 5 years.
e. $17,000 for the last 3 years.
10. All of the following are required to be eligible for a federal student loan except?
a. First generation college student.
b. Not have a conviction for the possession or sale of illegal drugs for an
offense that occurred while you were receiving federal student aid.
c. Be enrolled in an education program as a regular student seeking a degree
or certificate.
d. Be active or reserve duty in the armed forces.
e. Have a valid Social Security Number.
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APPENDIX L
Multiplication task
Please make the following mental calculations to the best of your ability
1. 5 X 2 _______________________
2. 8 X 7 _______________________
3. 6 X 4 _______________________
4. 6 X 9 _______________________
5. 8 X 5 _______________________
6. 21 X 4 _______________________
7. 7 X 7 _______________________
8. 2 X 30 _______________________
9. 13 X 6 _______________________
10. 1 X 45 _______________________
11. 17 X 3 _______________________
12. 3 X 9 _______________________
13. 21 X 5 _______________________
14. 4 X 8 _______________________
15. 5 X 14 _______________________
16. 2 X 23 _______________________
17. 18 X 7 _______________________
18. 6 X 6 _______________________
19. 3 X 23 _______________________
20. 4 X 4 _______________________
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APPENDIX M
POST TASK QUESTIONNAIRE
This questionnaire is designed to provide us with information regarding how you
approached the task.
1. On a scale of 1-7, (1 = not difficult at all, 4 = moderately difficult and 7 =
extremely difficult), how difficult did you find this task?
1

2

3

4

5

6

7

2. Did you feel as if you had enough time to study the material on each form?
Yes
No
3. If not, how much more time (beyond the 7 minutes you were given to study each
form) do you think would have been necessary to learn the material?
a. Double the amount of time (i.e., 14 minutes per form)
b. Triple the amount of time (i.e., 21 minutes per form)
c. Four times the amount of time (i.e., 28 minutes per form)
d. More than 28 minutes per form
4. Which form did you receive first (please circle one)?
A. The financial aid form.
B. The Medicare form.
5. Did any of the information seem more important or relevant to you than the other?
Yes
No
6. If yes, which information seemed more important or relevant to you?
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
7. If you indicated that one of the application forms was more important/relevant to
you, what made it more important/relevant?
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
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8. How did the fact that each application form contained similar types of information
affect your ability to memorize the material?
A. Made it easier.
B. Made it more difficult.
C. Had no impact on my ability to learn the material.
9. When studying the FIRST application form, how did you approach studying the
material? (please circle one answer that best describes your approach)
A. I focused on studying all of the text on each form
B. I focused more on the text in bold than in regular fonts.
C. I focused on studying the information at the top of the page.
D. I focused my efforts on the information at the bottom of the
page.
E. I focused on the sections I thought contained the most
important information.
10. When studying the SECOND application form, how did you approach studying
the material? (please circle one answer that best describes your approach)
A. I focused on studying all of the text on each form
B. I focused more on the text in bold than in regular fonts.
C. I focused on studying the information at the top of the page.
D. I focused my efforts on the information at the bottom of the
page.
E. I focused on the sections I thought contained the most
important information.
11. Did some of the information on the forms appear easier to remember than other
information?
Yes
No
12. If yes, what characteristics of the information made the information easier to
remember? Please provide your answer.
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
13. Did your perception of ability to recall information change over the course of the
study?
A. Yes, the information seemed to become easier to remember.
B. Yes, the information seemed to become more difficult to
remember.
C. No, there were no changes in difficulty.
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14. Have you ever completed (filled out) a student loan application prior to this
study?
Yes
No
15. If yes, roughly when was your last experience with a student loan application?
A. In the last year
B. In the last 5 years
C. In the last 10 years
D. More than 10 years ago
16. Have you ever completed (filled out) a Medicare application prior to this study?
Yes
No
17. If yes, roughly when was your last experience with a Medicare application?
A. In the last year
B. In the last 5 years
C. In the last 10 years
D. More than 10 years ago
18. How confident are you in your ability to remember information in general? Please
circle your answer (1 = not confident at all and 7 = very confident). Circle your
answer below.
1

2

3

4

5

6

7

19. How important do you believe the relevance of the information is to your ability
to remember it? (1 = not important at all and 7 = very important). Circle your
answer below.
1

2

3

4

5

6

7

20. Were there any strategies or approaches you utilized while trying to memorize the
information?
Yes

No

21. If yes, what were those strategies or approaches?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
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22. Do you believe that your performance on this task is representative of your
general ability to remember information?
Yes
No
23. Were you able to understand the information presented in this study?
Yes
No
24. Did you feel distracted at any point during this study to the extent that you feel
this may have impacted your performance?
Yes
No
Thank you for completing the survey. Please notify the experimenter you have
finished.

68

REFERENCES

Alter, A. L. (2013). The benefits of cognitive disfluency. Current Directions in
Psychological Science, 22, 437-442. doi: 10.1177/0963721413498894

Ariel, R., & Dunlosky, J. (2013). When do learners shift from habitual to agenda-based
processes when selecting items for study? Memory & Cognition, 41(3), 416-428.
doi:10.3758/s13421-012-0267-4

Besken, M., & Mulligan, N. W. (2013). Easily perceived, easily remembered? Perceptual
interference produces a double dissociation between metamemory and memory
performance. Memory & Cognition, 41, 897-903. doi: 10.3758/s13421-013-03078.

Castel, A. D. (2005). Memory for grocery prices in younger and older adults: The role of
schematic support. Psychology and Aging, 20(4), 718-721. doi:10.103708827974.20.4.718

Castel, A. D. (2007). The adaptive and strategic use of memory by older adults:
Evaluative processing and value-directed remembering. The Psychology of
Learning and Motivation, 48, 225-270. doi: 10.1016/S0079-7421(07)

Castel, A. D., Benjamin, A. S., Craik, F. I. M., & Watkins, M. J. (2002). The effects of
aging on selectivity and control in short-term recall. Memory & Cognition, 30,
1078-1085.

Castel, A. D., Farb, N. A. S., & Craik, F. I. M. (2007). Memory for general and specific
value information in younger and older adults: Measuring the limits of strategic
control. Memory & Cognition, 35, 689-700.

Castel, A. D., Humphreys, K. L., Lee, S. S., & Galván, A., Balota, D. A., & McCabe, D.
P. (2011). The development of memory efficiency and value-directed
remembering across the life span: A cross-sectional study of memory and
selectivity. Developmental Psychology, 47, 1553-1564. doi: 0.1037/a0025623

69

Cohen, M. S., Rissman, J., Suthana, N. A., Castel, A. D., & Knowlton, B. J. (2015).
Effects of aging on value-directed modulation of semantic network activity during
verbal learning. NeuroImage, 125, 1046-1062.
doi:10.1016/j.neuroimage.2015.07.079

Diemand-Yauman, C., Oppenheimer, D. M., & Vaughan, E. B. (2011). Fortune favors
the bold (and the italicized): Effects of disfluency on educational outcomes.
Cognition, 118, 111-115. doi: 10.1016/j.cognition.2010.09.012

Ekstrom, R. B., French, J. W., & Harman, L. A. (1976). Manual for kit of reference tests
for cognitive factors. Princeton, NJ: Educational Testing Service.

Friedman, M. C., Castel, A. D. (2013). Memory, priority encoding, and overcoming highvalue proactive interference in younger and older adults. Aging, Neuropsychology,
and Cognition: A journal on Normal and Dysfunctional Development, 1-24.
doi:10.1080/13825585.2012.762083

Gillund, G., & Shiffrin, R.M. (1984). A retrieval model for both recognition and recall.
Psychological Review, 91(1), 1-67.

Hess, T. M. (2014) Selective engagement of cognitive resources: Motivational influences
on older adults’ cognitive functioning. Perspectives on Psychological Science, 9,
388-407. doi:10.1177/1745691614527465

Kool, W., McGuire, J. T., Rosen, Z. B., & Botvinick, M. M. (2010). Decision making
and the avoidance of cognitive demand. Journal of Experimental Psychology:
General, 139, 665-682. doi: 10.1037/a0020198

Koriat, A., & Nussinson, R. (2009). Attributing study effort to data-driven and goaldriven effects: Implications for metacognitive judgments. Journal of
Experimental Psychology: Learning, Memory, and Cognition, 35, 1338–1343.
doi:10.1037/a0016374
Kornell, N., Rhodes, M. G., Castel, A. D., & Tauber, S. K. (2011). The ease-ofprocessing heuristic and the stability bias: Dissociating memory, memory beliefs,
and memory judgments. Psychological Science, 22, 787-794. doi:
1.1177/0956797611407929

70

Kuhlmann, B. G., & Touron, D. R. (2011). Older adults’ use of metacognitive knowledge
in source monitoring: Spared monitoring but impaired control. Psychology and
Aging, 26 (1), 143-149. doi:10.1037/a0021055

Lachman, M. E., Bandura, M., Weaver, S. L., & Elliott, E. (1995). Assessing memory
control beliefs: The memory controllability inventory. Aging and Cognition, 6784.

Li, F., Xie, R., Li, X., & Li. W. (2014). The influence of perceptual information on
control processes involved in self-regulated learning: Evidence from item
selection. Psychonomic Bulletin and Review, 22 (4), 1007-1013. doi:
10.3758/s13423-014-0762

Markant, D., DuBrow, S., Davachi, L., & Gureckis, T. M. (2014). Deconstructing the
effect of self-directed study on episodic memory. Memory & Cognition, 42, 12111224. doi:10.3758/s13421-014-0435-9

McDonough, I. M., Bui, D. C., Friedman, M. C., & Castel, A. D. (2015). Retrieval
monitoring is influenced by information value: The interplay between importance
and confidence on false memory. Acta Psychologica, 161, 7-17.
doi:10.1016/j.actpsy.2015.07.017

McDonough, I. M., & Gallo, D. A. (2012). Illusory expectations can affect retrievalmonitoring accuracy. Journal of Experimental Psychology: Learning, Memory,
and Cognition, 38, 391-404. doi: 10.1037/a0025548

Metcalfe, J. (2002). Is study time allocated selectively to a region of proximal learning.
Journal of Experimental Psychology: General, 131, 349–363. doi:10.1037/00963445.131.3.349
Mueller, M. L., Dunlosky, J., Tauber, S. K., & Rhodes, M. G. (2014). The font-size effect
on judgments of learning: Does it exemplify fluency effects or reflect people’s
beliefs about memory? Journal of Memory and Language, 70, 1-12.
doi:10.1016/j.jml.2013.09.007

Nelson, T. O., & Leonesio, R. J. (1988). Allocation of self-paced study time and the
“labor-in-vain effect”. Journal of Experimental Psychology: Learning, Memory,
and Cognition, 14, 676–686. doi:10.1037/ 0278-7393.14.4.676

71

Oppenheimer, D. M. (2008). The secret life of fluency. Trends in Cognitive Science, 12,
237-241. doi: 10.1016/j.tics.2008.02.014

Rhodes, M. G., & Castel, A. D. (2008). Memory predictions are influenced by perceptual
information: Evidence for metacognitive illusions. Journal of Experimental
Psychology: General, 137, 615-625. doi: 10.1037/a0013684

Salthouse, T. A. (1996). The processing-speed theory of adult age differences in
cognition. Psychological Review, 103(3), 403-428. doi:10.1037/0033295X.103.3.403

Salthouse, T. A., & Babcock, (1991). Decomposing adult age differences in working
memory. Developmental Psychology, 27, 763-777. doi:10.1037/00121649.27.5.763

Simmons, J. P., & Nelson, L. D. (2006). Intuitive confidence: Choosing between intuitive
and nonintuitive alternatives. Journal of Experimental Psychology, 135 (3), 409428. doi:10.1037/0096-3445.135.3.409

Song, H., & Schwarz, N. (2008). Fluency and the detection of misleading questions: Low
processing fluency attenuates the Moses illusion. Social Cognition, 26 (6), 791799. doi: 10.1521/soco.2008.26.6.791

Soderstrom, N. C., & McCabe, D. P. (2011). The interplay between value and relatedness
as bases for metacognitive monitoring and control: Evidence for agenda-based
monitoring. Journal of Experimental Psychology: Learning, Memory, and
Cognition, 37, 1236-1242. doi: 10.1037/a0023548

Tournier, I., Jordan, O., Ferring, D. (2016) Impact of emotional content and age
relevance on recall. The Journal of Gerontopsychology and Geriatric Psychiatry,
29 (3), 147-154. doi:10.1024/1662-9647/a000153

Wixted, J. T. (2007) Dual-process theory and signal-detection theory of recognition
memory. Psychological Review, 114 (1), 152-176. doi: 10.1037/0033295X.114.1.152

72

Yue, C. L., Castel, A. D., & Bjork, R. A. (2012). When disfluency is—and is not—a
desirable difficulty: The influence of typeface clarity on metacognitive judgments
and memory. Memory & Cognition, 41, 229-241. doi: 10.3758/s13421-012-02558.

73

